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Abstract. Due to the expansion of the Chinese financial market, the characteris-
tics and influencing factors of the Chinese stock market, including seasonality,
have received increasing attention from researchers. This article covers the re-
searchers' use of several techniques to examine the stock market's seasonality at
various temporal and geographic scales, and then investigates the seasonality in
the Chinese stock market. In order to focus on relatively stable stock market da-
ta, this article selected A-share data from January 1, 2011, to December 31,
2022 in the CSMAR database. The paper firstly used descriptive statistical
methods to study the relationship between monthly average return rate over the
entire study period and the average return rate of all data, as well as the rela-
tionship between the monthly returns and their volatility. To study the seasonal-
ity and volatility, this paper used ARIMA(1,1,1)-GARCH(1,1) model, which
has good data match. The results of running these models show that there is a
monthly effect in the Chinese market caused by Lunar New Year. Chinese stock
markets do not have half-year effect. These results indicate that cultural and
structural factors are important in shaping the seasonality of the Chinese stock
market. Even considering the associated risks and uncertainties, trading strate-
gies regarding seasonality in the stock market may still bring attractive returns.
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1 Introduction

China's stock market is playing an ever-increasing role in the world economy as the
second-largest in the globe. With the growth of the Chinese economy and the gradual
opening up of its financial markets, China's stock market is attracting more and more
attention from domestic and international investors. A shares and B shares are sepa-
rated on the Chinese stock market. B-shares are primarily available to overseas inves-
tors whereas A-shares are traded in local markets and are pegged to the Chinese yuan.
In recent years, China's stock market has experienced tremendous volatility. These
fluctuations have been attributed to various factors including regulatory policies, eco-
nomic conditions and changes in investor sentiment. However, one factor that is
thought to have contributed to the creation of these fluctuations is the seasonal pattern
of the stock market. Some studies have found that Chinese stock market activity tends
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to be higher in the first and fourth quarters of the year. Other research have found that
a few certain holidays and festivals significantly affect stock market activity. Changes
in the seasonal patterns of the Chinese stock market have become an important topic
of research. Research into the causes and effects of these patterns could provide valu-
able insights into the dynamics of the Chinese stock market and the value of the wider
global economy. There has been a significant amount of research into seasonal pat-
terns in equity markets around the world, including in China. However, these studies
have concentrated on identifying and describing these patterns rather than exploring
their underlying causes and effects in depth. There is therefore a need to further exam-
ine the cultural and structural factors that contribute to the seasonal patterns in the
Chinese equity market in order to gain a deeper understanding of the dynamics of the
Chinese equity market and to develop more informed investment and regulatory strat-
egies. The seasonal patterns of the Chinese equity market have important implications
for investors and regulators alike. For investors, understanding these patterns can
provide more valuable insights into when to buy and sell stocks. For regulators, the
seasonal patterns of stock market activity present challenges in maintaining market
stability and transparency. Both cultural and seasonal factors have an important im-
pact on the Chinese stock market. The remainder of the essay is structured as follows.
Literature reviews are included in Section 2. Data and sample creation are described
in Section 3. The empirical findings and robustness analyses are presented in Section
4. Section 5 concludes.

2 Literature Review

The stock market exhibits seasonality, which indicates the market's inefficiency and
suggests the prospect of arbitrage possibilities. The internal workings of seasonality in
the stock market and its particular performance have been thoroughly studied by re-
searchers. There is a phenomena known as the day of the week effect, which causes
stock returns to vary on average depending on the day of the week. The average re-
turn rate on Monday is low, which may be due to investors being pessimistic about
speculative stocks on Monday and the returns to the quality-minus-junk factor [1].
Harshita et al. reported that the return in November is highest as compared to the
other months in India. The main reason for higher returns in November is the cultural
factor like Diwali and high liquidity among the investors. Different assets have differ-
ent sensitivities to investors' preferences and beliefs, and this difference can explain
seasonal phenomena in the stock market [2]. Investors have the option of purchasing
equities with high or low mood beta depending on the month's mood [3]. The trading
method created in accordance with the conclusion offered a sizable excess return [4].
Research on stocks with lottery characteristics found consistency between stock sea-
sonality and investor speculation [5]. Researchers have further backed the tax-loss
selling theory of the January effect with the permanent earnings valuation model [6].
Researchers also examined the stock market's seasonality at various junctures and
regional levels [7]. Research that uses the GARCH model to study stock market data
from emerging countries such as India and Indonesia has also shown that most emerg-
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ing country markets have monthly and asymmetric effects [8]. Researchers used natu-
ral language processing to study the data on China's stock market and found that the
weekend information had less interference with investor sentiment, which led to an
increase in investor sentiment during the holiday [9]. The dominant position of indi-
vidual investors' shareholding contributes to the overall changes in the stock market,
and cultural factors such as different media environments can also affect investor
sentiment. In the past, academics have frequently used the OLS method to investigate
the seasonality of stock return. The error term, however, might be autocorrelated,
resulting in false inference. Furthermore, OLS makes the unpractical assumption that
the error variance is constant, despite the extensive research supporting its time de-
pendency. In order to manage heteroskedasticity and capture the volatility clustering
in stock returns, GARCH models have been applied in numerous recent research [10].

3 Methodology

3.1 Data Selection

Our data comes from the CSMAR database, and we have selected daily stock returns
for the Shanghai A-share market with consideration of reinvested cash dividends from
January 1, 2011, to December 31, 2022, as the research object. The data set excluded
stocks with the symbol ST, ST*, and missing data. The reason for selecting this peri-
od of data as the research object rather than data from earlier periods is that, firstly,
the Chinese stock market was not mature before 1997, and was greatly influenced by
human factors or policy decisions. It was only after the introduction of the limit on
price changes on December 16, 1996 that the Chinese stock market entered a relative-
ly stable period. In addition, from April 2005, China began to carry out share reform,
and many companies were suspended due to share reform, causing interruptions in the
returns of individual stocks. Moreover, the price behavior of listed companies may
have changed compared to before share reform. These enormous fluctuations in re-
turns caused by these factors may have affected our research analysis, so they were
not adopted.

3.2  Modelling

This paper first used descriptive statistical methods to observe the relationship be-
tween the average return rate for each month over the entire study period and the av-
erage return rate for all data, as well as the relationship between the monthly returns
and their volatility, in order to make a preliminary determination of whether the Chi-
nese stock market has a monthly effect.

It then used modeling to investigate if the Chinese stock market exhibits a month-
of-the-year influence. It will use an ARIMA(p, d, q)-GARCH(m, n) model for empir-
ical analysis. In this model, the ARIMA model deals with the trend and seasonality of
the monthly average returns time series, while the GARCH model deals with the het-
eroscedasticity of the residuals, thereby better reflecting the changing volatility of the
financial market. Moreover, building a GARCH model can improve the fitting and
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prediction accuracy of the ARIMA model. The GARCH model assumes that the vari-
ance is a weighted sum of past forecast errors, meaning that it is conditionally hetero-
scedastic. Modeling the residual sequence using the GARCH model can provide bet-
ter modeling of the residual sequence. After processing the data, we used the unit root
test to verify that the data is non-stationary, but after differencing the data, we found
that the sequence became stationary. At the same time, the test statistic is significantly
lower than the critical value, further supporting this conclusion. Therefore, the se-
quence needs to be differenced or otherwise transformed to stationary before applying
ARMA or other time series analysis methods for modeling and forecasting. Conse-
quently, we used the ARIMA model for research, which first takes the difference of
the data to obtain a stationary sequence, and then carries out ARMA regression on the
stationary sequence.

This paper has tested different combinations of p, d, q, m, and n for this model, and
found that the ARIMA(1,1,1)-GARCH(1,1) model has relatively small AIC, SC, and
MSE values in evaluating the model fitting effect. Therefore, we have selected this
model to study the monthly effect, as follows:

Ri=a+ @R, +0&_1+ LX + & (1)
of =w+ peiq + yoi, 2

Where R; represents the rate of return at time t, R;_, represents the rate of return at
the previous time point, € represents the error term, and X, represents the dummy
variable for months. When X,= 1 represents the month under study, and when X,= 0
represents other months. &; is the error term, and o, ¢, 6, B, W, ¥, ® is the model coef-
ficient. When P is significantly different from 0, it can be shown that there is a month
effect in the A-share market in China.

4 Empirical Results

Fig. 1 displays the average return rate for each month over the entire study period,
with the red dotted line indicating the average return rate for all data. It can be ob-
served that the return rates in February and March are much higher than the average,
while the return rates in January and June are much lower than the average. This sug-
gests that February and March may have significant positive monthly effects, while
January and June have significant negative monthly effects. Fig. 2 shows that there is
no significant correlation between the average return rate for each month and its vola-
tility.
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Average Monthly Returns with mean returns
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Fig. 1. Average monthly returns with mean returns.
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Fig. 2. Density plot of average monthly return.

Table 1 and Table 2 show that the impact of dummy variables is relatively signifi-
cant in January, February, June, and December, among which January, February, and
June have the most significant impact.

Table 1. Results of GARCH model.

Month ® u Y

January 0.006177 0.334168%** 0.536302%**
(1.427534) (2.233508) (3.910029)

February 0.005650 0.269635%%* 0.59754 1 %**
(1.503586) (2.379591) (6.832345)

March 0.006327* 0.347829%%* 0.526856%**
(1.742363) (2.412969) (5.018558)

April 0.006557* 0.341973%* 0.525281 ***
(1.755421) (2.372999) (4.895717)
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Table 2. Results of GARCH model. (continue)
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May 0.006061* 0.349783%%* 0.532911%%**
(1.69667) (2.394499) (4.942890)
June 0.008088%*%* 0.271793%%* 0.536486%**
(2.090538) (2.217922) (5.944660)
July 0.006180* 0.344941%* 0.533760%**
(1.713133) (2.365212) (5.019863)
August 0.005687 0.369098%*%* 0.530174%%**
(1.617760) (2.375367) (5.200658)
September 0.006307* 0.326681%** 0.543820%**
(1.652896) (2.351805) (4.806129)
October 0.006748* 0.328435%* 0.531767%**
(1.840322) (2.238751) (4.665165)
November 0.006016 0.302863** 0.569237%%**
(1.476526) (2.258729) (4.986371)
December 0.006384* 0.324595%%* 0.544548%%**
(1.761030) (2.074348) (4.997016)
Table 3. Results of ARIMA model.
Month D 0 B €
January -0.533125662***  -0.999706 -0.1249%** 0.038729
(-8.40741) (-0.16279) (-2.94836) (0.16360)
February -0.52433912%** -0.999317 0.1193*** 0.03892
(-8.93579) (-0.43230) (2.65872) (0.43765)
March -0.558763041***  -0.999795 0.0702 0.040037
(-8.82101) (-0.11606) (1.19291) (0.11651)
April -0.533185478***  -0.998725 0.0252 0.040613
(-9.13483) (-0.72954) (0.41717) (0.74368)
May -0.535237922%**  -(0.999225 -0.0215 0.040606
(-9.25251) (-0.454206) (-0.39373) (0.45979)
June -0.546061774**%*  -0.999336 -0.0976* 0.039452
(-9.49076) (-0.40388) (-1.67488) (0.40803)
July -0.53301573*** -0.999015 0.0062 0.040784
(-9.08344) (-0.57280) (0.10296) (0.58189)
August -0.53361774*** -0.999193 0.0359 0.040498
(-9.04702) (-0.46689) (0.56669) (0.47285)
September -0.531785932***  -(0.999196 -0.0306 0.040586
(-9.06521) (-0.45816) (-0.43725) (0.46552)
October -0.535445585***  -0.998843 0.0346 0.040546
(-9.23777) (-0.68846) (0.74979) (0.70123)
November -0.540119612***  -0.999033 0.0607 0.040216
(-9.39516) (-0.54797) (1.05076) (0.55973)
December -0.551413732%*%*  -0.998941 -0.0730 0.039949
(-9.69172) (-0.60914) (-1.59463) (0.61849)
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Table 3 shows the coefficients and error terms of the ARIMA model. The dummy
variable's coefficients are significantly negative in January and June. And the dummy
variable's coefficient is significantly positive in February. The coefficients of other
months are not very significant. This result suggests that the Chinese market has a
monthly effect, and its period is different from foreign markets. This has something to
do with China’s special traditions which contribute to the holiday effect. The reason
behind the positive result in February is that the CNY, based on the lunar calendar,
making the ‘turn of the year’ in China occur in February instead of January. And the
explanation for the negative effects in June is that China’s stock markets don’t have
half-year effect while foreign stock markets tend to have a strong one. Seeing from
the table, all coefficients @ are significantly negative. All of these consequences can
be attributable to the distinctive characteristics of the Chinese stock market, where
structural and cultural influences are both significant.

With all the effects and investment strategies taken into account, we find that the A
stock markets are likely to be more profitable after adjusting for risk differences. The
returns from some of these investment strategies remain attractive. This indicates that
although seasonality bring about more uncertainties and abnormality in China’s stock
markets, we can still draw even more profits as long as we make the investing choice
in the right period. However, from our empirical results, we can see that despite the
fact that our investment profits differ with the consideration of the month effects, the
differences are not very manifest.

5 Conclusion

The study has important implications for both investors and regulators. For investors,
the findings highlight the importance of understanding the seasonal patterns of the
Chinese equity market and the risks associated with the potential opportunities associ-
ated with these patterns. In terms of possible investment strategies, A-shares tend to
be more profitable based on known characteristics. Even when considering the differ-
ent transaction costs in the A-share and B-share markets, some investment strategies
still offer attractive returns. For regulators, targeted policies and interventions are
needed to mitigate the potential risks associated with seasonal patterns of stock mar-
ket activity. While the study provides valuable insights into the seasonal patterns of
the Chinese stock market, the study still has limitations. The analysis is based on a
relatively short period of data, with longer trends and patterns likely to emerge over
time. It is worth noting that the Chinese government has been taking steps to deregu-
late A and B shares in recent years, which may lead to further changes in the A and B
share landscape. The impact of cultural and structural factors on the pricing of the
Chinese equity market may change accordingly, which is subject to further study. It is
important to note that while external capital from looser policies has undoubtedly had
an impact on Chinese A and B shares, it is unlikely that the impact of cultural and
structural factors on Chinese equity markets will be eliminated. These factors remain
an important part of the market ecosystem and at some point will still have a big im-
pact on market dynamics.
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